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Designation: E 11 - 70 € 


American National Standard Z23.1-1973 
Approved February 15, 1973 
By American National Standards Institute 


Standard Specification for 

WIRE-CLOTH SIEVES FOR TESTING PURPOSES 1 


This Standard is issued under the fixed designation E 11; the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of 
last reapproval. 


€ Note 1—Note 1 was editorially deleted in October 1970 and all subsequent notes renumbered accordingly. 
Note 2 —Table 1 was editorially changed in August 1973. 


1. Scope 

1.1 This specification covers sieves wherein 
a screening medium of woven-wire cloth is 
mounted in a frame for use in precision test¬ 
ing in the classification of materials according 
to. particle size (Notes 1 to 4). Methods of 
checking and calibrating sieves are included 
as information in the Appendix. 

Note 1 —Some industries may possibly require 
more restrictive specifications for sieves for special 
testing purposes. Where such high precision is re¬ 
quired, “Matched Sieves” 2 have proven useful. 
“Matched Sieves” are selected for comparability to 
a set of “Master Sieves” by a sieving test of the 
particular material used by an industry. 

Note 2— Complete instructions and procedures 
on the use of test sieves are contained in ASTM 
STP 447 , Manual on Test Sieving Methods. This 
manual also contains a list of all ASTM published 
standards on sieve analysis procedures for specific 
materials or industries. 

Note 3—Attention is called to ASTM Method C 
430, Test for Fineness of Hydraulic Cement by the 
No. 325 (45-^m) Sieve, 3 which contains require¬ 
ments for 2-in. (50-mm) diameter sieves used in the 
mineral industry, especially the cement group. 

Note 4—For other types of sieves see ASTM 
Specification E 323, for Perforated-Plate Sieves for 
Testing Purposes, 4 and ASTM Specification E 161, 
for Precision Electroformed Sieves. 4 

2. Wire-Cloth Sieves 

2.1 The openings of the wire cloth of suc¬ 
cessive standard sieves progress from a base 
of 1 mm in the ratio of approximately ^/2/l. 
In selecting sieves from this series it is cus¬ 
tomary to take each sieve in a given range, 
every second sieve, or every fourth sieve. 

2.2 Wire cloth for standard sieves shall be 
woven from brass, bronze, or other suitable 
wire with a plain weave, except that cloth 
with openings of 63 fim (No. 230) and finer 


may be woven with a twill weave. The wire 
shall not be coated or plated. 

2.3 Wire cloth shall conform to the dimen¬ 
sional requirements of Table 1. The average 
opening (distance between parallel wires), 
both in the warp and shoot directions, meas¬ 
ured separately, shall conform to the value in 
column 1, within the permissible variation in 
average opening given in column 4. The maxi¬ 
mum individual opening shall not exceed the 
value given in column 6. Not more than 5 per¬ 
cent of the openings shall exceed the value 
given in column 5. The average diameter of 
the warp and of the shoot wires, taken sepa¬ 
rately, of the cloth of any sieve shall be that 
given in column 7, within the permissible 
range given in Footnote a. All measurements 
of openings and wire diameters shall be made 
on the wire cloth mounted in the completed 
sieve. 

2.4 Both the warp and shoot wires shall be 
crimped in such a manner that they will be 
rigid when in use. 

2.5 There shall be no punctures or other 
obvious defects in the cloth. 

3. Frames 

3.1 General Requirements —Frames for 
wire cloth sieves shall be constructed of non- 


1 This specification is under the jurisdiction of ASTM 
Committee E-29 on Particle Size Measurement and is the 
direct responsibility of Subcommittee E29.01 on Sieves. 

Current edition effective May 29, 1970. Originally is¬ 
sued 1925. Replaces E 11 - 61. 

2 Available from W. S. Tyler, Inc., Mentor, Ohjo^ 44060. 

3 1974 Annual Book of ASTM Standards , Part 1*3. 

4 1974 Annual Book of ASTM Standards , Part 41. 
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corrosive material such as brass or stainless 
steel in such a manner as to be permanently 
rigid. Pans and covers shall be so made as to 
nest with the sieves. The wire cloth shall be 
mounted on the frame without distortion, 
looseness, or waviness. To prevent the mate¬ 
rial being sieved from catching in the joint 
between the wire cloth and the frame, the 
joint shall be smoothly filled with solder or so 
made that the material will not be trapped. 

3.2 Standard Frames —The standard sieve 
frame shall be circular, 8.0 in. (203.2 mm) in 
diameter, of seamless construction. The per¬ 
missible variation on the mean inside diame¬ 
ter 0.2 in. (5.08 mm) below the top of the frame 
shall be +0.03 in. (0.762 mm). The bottom of 
the frame or “sieve skirt” shall be so con¬ 
structed as to have an easy sliding fit in any 
sieve conforming to the above permissible 
variation, and in no case shall this outside 
diameter be less than 7.970 in. (202.438 mm) 
nor more than 8.000 in. (203.20 mm). The 
height of the sieve from the top of the frame 
to the wire-cloth surface shall be either 2 in. 
(50.8 mm), designated as full-height, or 1 in. 
(25.4 mm), designated as half-height. The 
joint or fillet shall be so constructed as to allow 
a minimum clear sieving surface 7.5 in. (190.5 
mm) in diameter. 

3.3 Nonstandard Frames —Frames of 
sieves having nominal openings of less than 25 
mm but greater than 4.00 mm may be either 
of the standard size or of larger dimensions as 
may be specified in individual cases. Frames 


of sieves having nominal openings of 25 mm 
or more should be larger than the standard 
size. The use of special size and shape frames 
for special purposes is not precluded. For 
some purposes, sieve frames larger than the 
standard size may be either square, rectangu¬ 
lar, or circular, and for nominal openings 25 
mm and coarser may be made of metal or 
hardwood. The use of special size and shape 
frames, however, should be discouraged where 
the standard frames could be used, because 
the results are not necessarily comparable. 

3.4 Three-Inch Sieves —Frames 3 in. (76.2 
mm) in inside diameter should not be used for 
sieves with openings larger than 150 ^m (No. 
100). The tolerances on the diameter of the 
sieve frames shall be the same as for the 
standard size covered in 3.2. The depth of the 
sieve from the top of the frame to the cloth 
shall normally be 1.25 in. (31.75 mm), but not 
less than 0.75 in. (19.05 mm). 

4. Label Marking 

4.1 Each sieve shall bear a label marked 
with the following information: 

4.1.1 U.S.A. Standard Sieve, 

4.1.2 ASTM designation Ell, 

4.1.3 Standard sieve designation (from 
Table 1, Column 1), 

4.1.4 Name of manufacturer on distributor, 
and 

4.1.5 Alternative sieve designation (From 
Table 1, Column 2) Optional. 
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TABLE 1 Nominal Dimensions, Permissible Variations for Wire Cloth of Standard Test Sieves (U.S.A. Standard Series) 


Sieve Designation 

Nominal 

Sieve 

Opening, 

in. c 

Permissible Varia¬ 
tion of Average 
Opening from the 
Standard Sieve 
Designation 

Maximum Open¬ 
ing Size for Not 
More than 5 
• percent of 
Openings 

Maximum 

Individual 

Opening 

Nominal 

Wire 

Diameter, 

mm a 

Standard 6 

Alternative 

0) 

(2) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

125 mm 

5 in . 1 

5 

±3.7 mm 

130.0 mm 

130.9 mm 

8.0 

106 mm 

4.24 in. 

4.24 

±3.2 mm 

110.2 mm 

111.1 mm 

6.40 

100 mm d 

4 in. d 

4 

±3.0 mm 

104.0 mm 

104.8 mm 

6.30 

90 mm 

3Vz in. 

3.5 

±2.7 mm 

93'6 mm 

94.4 mm 

6.08 

75 mm 

3 in. 

3 

± 2.2 mm 

78.1 mm 

78.7 mm 

5.80 

63 mm 

2 V 2 in. 

2.5 

±1.9 mm 

65.6 mm 

66.2 mm 

5.50 

53 mm 

2.12 in. 

2.12 

± 1.6 mm 

55.2 mm 

55.7 mm 

5.15 

50 mm d 

2 in. d 

2 

±1.5 mm 

52.1 mm 

52.6 mm 

5.05 

45 mm 

1 3 / 4 in. 

1.75 

±1.4 mm 

46.9 mm 

47.4 mm 

4.85 

f38.1 mm 

1 V 2 in. 

1.5 

± 1.1 mm 

39.1 mm 

39.5 mm 

4.59 

31.5 mm 

1 V 4 in. 

1.25 

± 1.0 mm 

32.9 mm 

33.2 mm 

4.23 

26.5 mm 

1.06 in. 

1.06 

± 0.8 mm 

27.7 mm 

28.0 mm 

3.90 

25.0 mm d 

1 in. d 

1 

± 0.8 mm 

26.1 mm 

26.4 mm 

3.80 

22.4 mm 

7 /s in. 

0.875 

±0.7 mm 

23.4 mm 

23.7 mm 

3.50 

19.0 mm 

7 4 in. 

0.750 

± 0.6 mm 

19.9 mm 

20.1 mm 

3.30 

16.0 mm 

% in. 

0.625 

±0.5 mm 

16.7 mm 

17.0 mm 

3.00 

13.2 mm 

0.530 in. 

0.530 

±0.41 mm 

13.83 mm 

14.05 mm 

2.75 

12.5 mm d 

7 a in. d 

0.500 

±0.39 mm 

13.10 mm 

13.31 mm 

2.67 

11.2 mm 

7 16 in. 

0.438 

±0.35 mm 

11,75 mm 

11.94 mm 

2.45 

9.5 mm 

7. in. 

0.375 

±0.30 mm 

9.97 mm 

10.16 mm 

2.27 

8.0 mm 

7 iein. 

0.312 

±0.25 mm 

8.41 mm 

8.58 mm 

2.07 

6.7 mm 

0.265 in. 

0.265 

±0.21 mm 

7.05 mm 

7.20 mm 

1.87 

6.3 mm d 

‘/ 4 in." 

0.250 

±0.20 mm 

6.64 mm 

6.78 mm 

1.82 

5.6 mm 

No. 3 l / 2 P 

0.223 

±0.18 mm 

5.90 mm 

6.04 mm 

1.68 

4.75 mm 

No. 4 

0.187 

±0.15 mm 

5.02 mm 

5.14 mm 

1.54 

4.00 mm 

No. 5 

0.157 

±0.13 mm 

4.23 mm 

4.35 mm 

1.37 

3.35 mm 

No. 6 

0.132 

±0.11 mm 

3.55 mm 

3.66 mm 

1.23 

2.80 mm 

No. 7 

0.111 

±0.095 mm 

2.975 mm 

3.070 mm 

1.10 

2.36 mm 

No. 8 

0.0937 

±0.080 mm 

2.515 mm 

2.600 mm 

1.00 

2.00 mm 

No. 10 

0.0787 

±0.070 mm 

2.135 mm 

2.215 mm 

0.900 

1.70 mm 

No. 12 e 

0.0661 

±0.060 mm 

1.820 mm 

1.890 mm 

0.810 

1.40 mm 

No. 14 

0.0555 

±0.050 mm 

1.505 mm 

1.565 mm 

0.725 

1.18 mm 

No. 16 

0.0469 

±0.045 mm 

1.270 mm 

1.330 mm 

0.650 

1.00 mm 

No. 18 

0.0394 

±0.040 mm 

1.080 mm 

1.135 mm 

0.580 

850 nm f 

No. 20 

0.0331 

±35 /im 

925 /um 

970 /um 

0.510 

710 /tm 

No. 25 

0.0278 

±30 /im 

775 /tm 

815 /um 

0.450 

600 /tm 

No. 30 

0.0234 

±25 /im 

660 /tm 

695 /um 

0.390 

500 /tm 

No. 35 

0.0197 

±20 /im 

550 /im 

585 /tm 

0.340 

425 /im 

No. 40 

0.0165 

±19 /tm 

471 /tm 

502 /im 

0.290 

355 /im 

No. 45 

0.0139 

±16 /im 

396 /im 

425 /tm 

0.247 

300 /im 

No. 50 

0.0117 

±14 /im 

337 /tm 

363 /tm 

0.215 

250 /iin 

No. 60 

0.0098 

±12 /im 

283 /tm 

306 /tm 

0.180 

212 /urn 

No. 70 

0.0083 

±10/im 

242 jum 

263 /im 

0.152 

180 Jim 

No. 80 

0.0070 

±9 /im 

207 /tm 

227 /im 

0.131 

150 /im 

No. 100 

0.0059 

±8 /im 

174 jum 

192 M m 

0.110 

125 /urn 

No. 120 

0.0049 

±7 /on 

147 jum 

163 jum 

0.091 

106 /tm 

No. 140 

0.0041 

±6 /im 

126 jum 

141 /tm 

0.076 

90 /tm 

No. 170 

0.0035 

±5 /um 

108 /tm 

122 /tm 

0.064 

75 /tm 

No. 200 

0.0029 

±5 /tm 

91 /tm 

103 jum 

0.053 

63 /im 

No. 230 

0.0025 

±4 um 

77 /tm 

89 /tm 

0.044 

53 /urn 

No. 270 

0.0021 

±4 /im 

66 jum 

76 /tm 

0.037 

45 /im 

No. 325 

0.0017 

±3 um 

57 /im 

66 /um 

0.030 

38 /im 

No. 400 

0.0015 

±3 um 

48 /tm 

57 jum 

0.025 


0 The average diameter of the warp and of the shoot wires, taken separately, of the cloth of any sieve shall not deviate 
from the nominal values by more than the following: 

Sieves coarser than 600 jum 5 percent 
Sieves 600 to 125 /urn 7 V 2 percent 

Sieves finer than 125 /im 10 percent 
t Editorially changed, August 1973. 
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T ABLE 1 Concluded 

6 These standard designations correspond to the values for test sieve apertures recommended by the International Stan¬ 
dards Organization, Geneva, Switzerland. 

c Only approximately equivalent to the metric values in Column 1. 

d These sieves are not in the standard series but they have been included because they are in common usage. 
r These numbers (3‘/ 2 to 400) are the approximate number of openings per linear inch but it is preferred that the sieve be 
identified by the standard designation in millimeters or jtm. 

1 1000 jum = 1 mm. 


APPENDIX 

Al. Methods of Checking Wire-Cloth Sieves to Determine Whether or Not They 

Conform to Specification 


A 1.1 Except for the very coarse sieves, the most 
reliable method of determining the average opening 
is to calculate it from the value obtained for the 
average diameter of the wires and the number of 
wires per unit of length. The value for the average 
diameter of the wires is obtained by measuring 5 to 
10 wires that are evenly spaced across the sieve. 
The number of measurements depends upon the 
uniformity of the wire and the closeness of the 
measurements to the limits permitted. All measure¬ 
ments must be made in both the warp and shoot 
directions and considered separately. 

A 1.1.1 Sieves 125 to 11.2-mm — Measure 1 to 5 
openings and wires with a vernier caliper or flat 
“go”, “no-go” gages. 

A 1.1.2 Sieves 13.2 to 3.35-mm —Determine the 
mesh by measuring the distance occupied by at least 
10 openings and 10 wires and measure the diameter 
of at least 5 wires. Use a measuring microscope 
(linear comparator) with an 80-mm objective lens in 
the microscope. 

Note Al—These microscopes should have a tube 
length of about 160 mm and a 10 X eyepiece. 

A 1.1.3 Sieves 4.0 to 2.0-mm —Determine the 
average opening and wire diameter in the same 
manner as in A 1.1.2 except that a 67-mm objective 
lens is used in the microscope. (Note Al). 

A1.1.4 Sieves 2.8 to 1.0-mm —Same as in A1.1.2 
except that a 60-mm objective lens is used in the 
microscope (Note Al). 

A 1.1.5 Sieves 850 to 425-nm —Determine the 
mesh by means of the “Moire effect” and measure 
the diameter of at least 5 wires with a microscope 
(Note Al) fitted with a split-image eyepiece and a 
48-mm objective lens. 

A 1.1.6 Sieves 425 to 106-fxm —Same as in A 1.1.5 
except that the microscope (Note Al) should be fit¬ 
ted with a 32-mm objective lens. 

A 1.1.7 Sieves 125 to 38-nm —Same as in A 1.1.5 
except that the microscope (Note Al) should be fit¬ 
ted with a 16-mm objective lens. 

Al. 1.8 Determine the maximum openings and 
the number of openings larger than the intermedi¬ 
ate permissible variation in both the warp and shoot 
directions. Make measurements with the same de¬ 
vices used to measure wire diameters. Use a mecha¬ 
nism to hold the sieve and slowly move it under the 


microscope for a distance of at least 150 mm. Scan 
the openings along a diameter of the sieve and 
measure excessively large openings. If the openings 
are larger than the intermediate permissible varia¬ 
tion they should be counted and the percentage cal¬ 
culated. 

A 1.1.9 Measurements needed in A 1.1.5 through 
A 1.1.8 can also be made with projection equipment 
having suitable magnification. 

A 1.2 With round “go”, “no-go” gages check the 
dimension of the frames. 

A 1.3 Determine the magnification of optical de¬ 
vices with calibrated stage micrometers. 

A 1.4 Determine the mesh count by means of the 
“Moire effect,” also known as “picket-fence inter¬ 
ference,” with accurately graduated glass scales. 2 
For the 75-/im sieve, for instance, a glass scale with 
approximately 200 lines to the inch is used. The 
opaque lines are about equal in width to the space 
between the lines and must be uniformly spaced. 
When a scale such as this is laid on woven-wire 
cloth having a mesh per unit length approximating 
the number of lines per unit length on the scale, and 
a strong light is placed beneath, dark bands will 
appear which in a unit length are equal in number 
to the difference between the mesh of the cloth and 
the graduation of the scale. If the scale is moved 
lengthwise, in a direction perpendicular to the lines, 
the dark bands will also move. If these bands move 
in the same direction as the motion of the scale, the 
mesh of the sieve is less; if the motion is in the op¬ 
posite direction, the mesh is greater than the num¬ 
ber of lines on the scale. If some bands move in one 
direction and some in the other, the number moving 
in each direction must be counted separately, and 
the algebraic sum taken as the number of bands. 
For sieves 850-jum (No. 20) to 212-jum (No. 70) in¬ 
clusive, the best results are obtained with a trans¬ 
parent line about the width of a wire diameter ruled 
on an opaque background. For sieves coarser than 
these it is usually necessary to count the wires by 
the aid of a hand lens, using a steel scale as the 
standard. Scales should be calibrated before being 
used in testing sieves. 

A 1.5 The National Bureau of Standards accepts 
wire-cloth sieves 5.6-mm and finer for test to deter¬ 
mine conformity to specifications. 
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A2. Methods of Calibrating Wire-Cloth Sieves 


A2.1 A wire-cloth sieve may be calibrated by 
plotting the frequency of occurrence of the size of 
the openings as indicated in the following proce¬ 
dure: Six fields are chosen in such a manner that 
none of the openings to be measured will have com¬ 
mon wires. In each field the openings to be mea¬ 
sured should lie in a diagonal direction across the 
sieve (see Fig. Al). The openings in three of the 
fields should lie in a direction at right angles to 
those in the other three fields. Measure at least 50 
openings in each field. Measure each opening be¬ 
tween the warp wires and the shoot wires and sepa¬ 
rately tabulate and plot the readings. 

A2.2 For routine checking of sieves and for de¬ 


termining the effective sieve opening a method em¬ 
ploying glass spheres is recommended. These glass 
spheres should not be used to determine conformity 
to specifications. Glass spheres for sieve calibration 
may be obtained from the Supply Division, Na¬ 
tional Bureau of Standards, Washington, D.C. 
20234. Four of these standard reference materials 
are now available: SRM 1019a for calibrating sieves 
No. 8 to 35; SRM 1018a for calibrating sieves No. 
20 to 70; SRM 1017a for calibrating sieves No. 50 
to 170; and SRM 1004 for calibrating sieves No. 
140 to 400. Detailed instructions for the use of the 
glass spheres for calibrating sieves are furnished 
with each sample. 



Note —Only the indicated openings are measured. 

FIG. Al Method of Selecting Openings for 
Plotting of Different Sizes of Openings. 



By publication of this standard no position is taken with respect to the validity of any patent rights in connection there¬ 
with, and the American Society for Testing and Materials does not undertake to insure anyone utilizing the standard 
against liability for infringement of any Letters Patent nor assume any such liability . 
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